DOCUMENT RESUME

ED 234 980 SE 042 651
AUTHOR Leinhardt,; Gaea L ) L

TITLE Routines in Expert Math Teachers' Thoughts and
o Actions. ] N ) S

INSTITUTION Pittsburgh Univ., Pa. Learning Research and

7777777777 - Development Center. ] S

SPONS AGENCY National Inst. of Education (ED), Washington, DC.
PUB DATE Jul 83 o : -
NOTE 47p.; Paper presented at the Annual Meeting of the_

American Educational Research Association (Montreal,
- ouebec, Canada, April 11-15, 1983).
PUB TYPE Reports - Research/Technical (143) --
Speeches/Conference Papers (150)"

EDRS PRICE. MF01/PC02 Plus Postage. i o o -
DESCRIPTORS Cognitive Processes; Educational Research; Elementary
Education; *Elementary School Mathematics; Lesson
pPlans: *Mathematics Instruction; *Mathematics
Teachers; *Teacher Behavior; *Teacher Effectiveness;
I *Teaching Methods ,
IDENTIFIERS *Mathematics Education Research
ABSTRACT - - e o
: , ~ This research was designed to elucidate the activity
structures and routines of elementary mathematics teachers by.
describing what they are, analyzing their frequency and duration,
analyzing the functions that routines serve for the cognitive
processes of teachers; and beginning to model the chains of routines
and their fit with planned or spontaneous actions that make up a
lesson. Five "expert" teachers and four novice student teachers, _
along with their classes, comprised the sample. They were observed

over a 3-1/2 month period, with note-taking,; videotapes and o
transcribed interviews providing data. For each teacher, transcribed
notes and interviews were analyzed and broken down into action
records giving duration, action of student; action of teacher, and a
name for the action. For two experts and one novice teacher, a more_
detailed analysis was made of goal structures, routines, and actions.

Discussion of the data focuses on activity structures and
presentations, with goals and routines given extended discussion.

Actions of two "expert" teachers are contrasted with that of one

novice teacher. Implications and importance of the research are also
discussed. (MNS)

P Y Y R T T L)

;”§§*iii***i*g********?**gifi*****iiiii
Reproductions supplied by EDRS are the best that can be made

from the original document.

LI I
*
*i

”*******************i***************i**************iii*******iiiii****

% | | O]

*




-~

_ U.S. OEPARTMENT OF EOUCATION
_ NATIONAL INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
/,, . _CENTER (ERIC)

This document has been reproduced as
from the ul!vsbn or ulgunlialidn

or oting 11,
Minor changes havir been made 10 1mprove
reproduction Qualty.

Ponts of view ot opitions stated in this docu

ment do not necessarity represent othicial NIEs

4980

ED23

SEO042.651

O

RIC

Aruitoxt provided by Eic:

ww

Routines in Expert Math Teachers' o o po

Tﬁeughts and Actions

Gaea Leinhardt

‘Learning Research and Development Center

University of Pittsburgh

July 1983

"PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

" JRE

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

As presented at the annual meeting of the American Educational Research
Association, Montreal, April 1983:

The research reéportéd hersin was supported by the Learning Research and ,
Development Center, supported in part by funds from the National Institute of
Education (NIE), United States Office of Education. The opinions expiessed
do not necessarily reflect the position or policy of NIE, and no official
eéndorsement should be inferred. ~ :



Routines in Expert Math Teachers’ Thoughts and Actions

Gaea Leinhardt
Learning Research and Development Center

July, 1983 :

In the context of studying the cognitive processes of expert
mathematics teachers while teaching, we have found the mnotion of a
teaching agenda useful: An agcnda is the operational plan for a
particular class. It includes the traditional "lesson plan", but it also
includes the decision elements that permit a cdnti;Lai updating and
revision of the agenda, activity structures, and scripted operational
routines. The research described here 1is designed to elucidate cthe
activity structurés and routines by 1) describing what they are; 2)
analyzing their fréquéncy and duration; 3) analyzing the functions that
coutines serve for the cognitive processes of teachers; and 4) beginaing
to model the chains of routines and their fit with spontaneous actions :or

plannéd original actions that make up a lesson.

If we consider teaching as an i11-structured dynamic task environment
(Simon, 1978) we can analyze both the nature of that task environment, the
strategies involved in the execution of plans carried out im it
(Hayes—Roth & Hayes-Roth, 1978;  Stefik, 1980)and the nature of
spontaneous actions. Expert teachers can be seen as operating with a well
specified but flexible agenda that includes sequences of activities,

!
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The lesson consists of several action segments called activity

structures each one of which contains several routiness: An activity
structure is a well-known recurTent unit of task and management actions
within the classroom, Shaped by the behavior of teachers and students
(Bossert, 1978; Berlimer, 1983; Berliner, King, Rubin, & Fisher, 1981).
A routine is a smallish pattern of actionms and speéech that is recognized
by both teacher and students and can be used repeatedly across several

activity structures (Bromme, 1982): For example, the .papér passing out

routine is bftenminitiated by the teacher walking across the front row of
the room with a pad of paper and tearing off some for each child in the
front row. The first child in the column then takes one piece and passes
the rest back through columns of the classroom. It's a quick and
efficient way of distributing paper and occurs for: shared préééntétion§;
guided and monitored practice and tests. Verbal routines also exist in
the form of choral patterns of response or turn taking without repeated

expianation.

Activity structure analysis has been a prevalent notion in sociology
and the sociology of education for some time. Hbﬁéﬁér, it was the work of
Bossert (1981) that brought it to the attention of researchers inm
education, especially those involved with ' process §rdduct issues.
Seriiner (1983) and his colleagues (Berliner, et at:, 198l) recast the
notions of activity structures; merging them with the notion of the
opportunity to receive particular types of instruction. Their imitial
analysis, while iimiie& in some respects goes a great distance towards
making the activity structure notion pay off 1in terms of predicting
student growth. What it does mot address as clearly is how these accivity'

structures and the embedded routines within a single teacher’s repertoire -

4



Page 3

can' be utilized to reduce the cognitive load carried at any one time and
expand thé teacher’s facility to deal with nine unpredictable eléménts.

This latter notion has been hinted at by Bromme (1582).

Methods and Populatioca

The ﬁéﬁdiéfiéﬁ‘ﬁéé& in this study consisted of a group of "expert"
teachers and a group of novices (student teachers in théi? last semester
of school). Experts were identified by reviewing the growth scores of
étUdénté over a five year period and ééiéééiﬁg the classrooms at each
grade that appeared at the top each year (within the top 15 of each

grade). Classrooms in vhich the fimal achievement was above the top 20

percent were chosen from among the high growth classes: Two of these
teachers’ records were chosen for a second level of more detailed
analysis. All of the téachers taught in self-contained classrooms and two
‘taught .an additional math section. Median class size was 28. The
o lower middle class. Oné classroom was all white, two were all black,
and two weré intégrated. The four student teachers were chosen from a

pool of twenty availables The four were considered to bé the best
teachers taught in two integrated middle class schools.

Data gathering. Each teacher was observed over a three and one-half

month period. The pattern of observation was_aé foilows: observation of
three classes with opén ended notes; one week of observation of
continuous classes, with an all day observation taken once during the
week ; three separate days of observ: “ion in Qﬁiéﬁ pre and post interviews

G}
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were taken,; asking the teacher about his or hér plans for that perioa§

s , L .
fpes of classes in which

and finally three to five separate videot
praplanning interviews and post interviéws that included a’ stimulated

récall based on the videotape were taked. Further interviews about their

@ath knowledge and the math knowledge Of their students were also

considered. Thus, approximately 25% of the math classes taught during the
three and one—half months were observed and over 8% of the year’s classes

were observeds

Analysis. Two types of data were gemerated: the raw videotapes and
the transcribed notes and interviews: For each teacher the notes were
read and broken into action records giving duration, action of student,
action of teacher, and a name for the actiom: Each action was defined and
the definition used as a basis for analyzing more transcriptions or tapes
(Footnote 2)s The total set of codable data was used for each teacher amd
medians and ranges of time spent in each activity calculated. For two of
the éiﬁéfts; and one novice we selected one tape for a more detailed
analysis of the goal structures, routines and actioms. The tapes were
selected for récording quaii5§> and teachers’ comfort with the session
(thas the first tape was rarely used). In analyzing these tapes
information is drawn from the stimulated recall, from the teacher
interviews and from the othér téacher discusstons: ‘

Resuits. Both the action segments of teachers and students were

considered in the first analysis: Thus; while there coild be a category
- called presentation which would cover both presentation with teacher
alome, presentation followed 'by recitation, and presentation that
continuously used both individual and group responses, 1 have chosen to
divide these into catégories called presentation and shared presentation:

6
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The presentation function and teacher actions are similar inm both but the
chiid’s actiom is very différént in the two and the opportunity for

feedback and probability of attention is quite different.

Activity stractures. Fifteen categories were used to describe the

actions of the expert teachérs. The median and ranges for each category
are presented in Table l. . As times are given it is useful to know that
the median length of class is 41 minutes. The median is used not only for

its resistance to outliers but because it temds to answer the question:
for an activity that occurs moré often than mot what is the duration of
time for which it occurs when it occurs.

*

Presentation refers to a teacher’s udinterrupted explanmatzon of new

or very recently learned material - students listen. All teachers use it

almost daily and it lasts approximately 8 minutes. Shared presentation

refers to teacher presenting, usually through questioning or with the help
of a child or childrem orally or at the board. Ofcen it includes
manipulatives or game-like atmosphere. All teachers use it; it is done
daily, and lasts approximately 14 minutés. Drill is timed rehearsal of
facts by students either orally, in writing or at the board, usually paced
minutes. Game drill is timed by virtue of, a race between groups or
individuals; it involves the rehearsal of facts Sy students in a loud,

usually ~public, atmosphere; 1is ﬁééé by only two teachers, on rare
occasions it lasts 12 minutes. Homework refers to checking and collecting
homework or seatwork. The teacher may call out the problems or numbers,
students answer either chorally or simply in turns or write problems on

+he board. The actual collection or chéck off for work is sometimes done

s
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‘

during math class. Most teachers take care of homework either at: the

beginning or end of the day, or by a pass—in check Fiie system. Howéver,

rapid review and correction of in—class work or homework takes about 7.5

R - o - ._ S Ll
rinates: Under some circumstances it caif be the cue to a presentation.

Guided prd&tice is a form of seatwork in which students WOrE,bn presented
_problems at desks or board, but with teacher guidance. The teacher has
students doing five or fewer problems at a time, keeps up a fairly
continuous explanation of the problem, and usually éiﬁéé immediate
feedback to the group om the answers to problems. This 1is 1interspersed
with semi~public tutoring. It is often the léad—in to monitored §f§6£iée;
It 1§ done by all teachers; almost daily, and lasts approximately 11

minutes. Monitored practice is the more traditional seatwork but involves

the teacher moving about the room, checkifg and tutoring while students
work:. . We saw only one teacher on one occasion assign material to the
class and then sit down and correct papers. ihié latter would be called
practice. Monitored practice is done by all teachers; almost daily, and
1asts approximately 15 minutess Tutorials are extended presentations go a
few students whi'e other students are working either at the biackboard or

at seats: It lasts around two or three minutes for any one group, but a

teacher does it for ac average of 24 minutes a class when it is done.
Raview refers to a shared presentation of obvicusly known material (it 1is

not simply the beginning of a presentation altiough it oftem occurs then) .
It is done by most teachers; when necessary, instead of a presentation but
is , not done daily or weekly. It lasts approximately 5.5 minutes. Tests

are salf-explanatory and occur rarely. Transition refers to the change
from one activity to another. rTﬁé_tééchér usually is listing several
actions and students are executing them. There are usually three or four
a period and for expert teachers are very brief, often less than thirty

E?
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seconds. The total transition time is around three minutes per periods
¥ ) .

!ﬁﬁiié both the within and between variance 1§ considerable, teachers
are consistent 'in the key elements of presentation, shared presentatiom;

. and monitored and guided practice: Students of expert teachers are very

engaged during sShort presentatioms (over 4 minutes and restlessness
starts) and éhéréd(presantaiiéﬁé: The students are also quite engaged 1in
learning activities during guided practice - less so during monitored

practice.

The significant ééﬁééEE of theése activity arrangements lie with their
cffectiveness in increasing the amount of time that a student is directly
engaged in learning or practicing .m;th and ruceiving feedback; 1im
reducing the COgnitEVe; load for a teacher; and in establishing a frame
that ﬁéfﬁits the eéasy transmission of iﬁféfﬁatidﬁ in mutually known and
fééogﬁiZed settings. While some broad generalities are useful; such as
the fact thét expert teachers use little time in transition, the more fine
grained results are of greater iﬁﬁﬁftance.

Expert téachers construct the math lesson around a three staged core
of accions. This core consists of a set of activities that move from
total teacher control to independent student work. ihé‘ teachers éE&fE
with a presentation of informatior which frequently inVOiV¢S students in
some form of focused discussion, moves to public shared working out of
prcbtems, then to  very interactive seatwork and occasionally to
independent seatwork. This is a progression that has been recognized by
several aithors, Good (1983) among them; as indicative of good teaching.
in our observations,; téachers used review, drill, tutoring, and testing om

an 1irregular basis, but frequently enough that students behaved

9
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predicatably in them.

Novice reachers’ behaviors tend to be quite different;, they get
iﬁﬁolved in long wordy presentations or attempted shared presentations.
The key feature seems to be that lessons have onme or two activity
structures and the rcucines for each have to be build anew each class
since there is no continuity across classes: Rarely is the class iavolved
in a guided practice. Thus, while all our expert teachers regularly”
assigned homework,; they did so only if there had Beeﬁ' two tehearééiéi
(guided and monitored practice or text book plus work book) in class.' Ehe'

novice teachers née& homework to finish an incomplete lessons

Expert teachers believe that students are more interested and have a

higher rate of achievement when the type of action and action sett1ng :

change frequently. They may EéutorreCt, for they have little trouble

the lowest track group. They manage this with seatwork; for examplei
because students are never left to do large chunks of busy work devoid of»
instruction and feedback. For example, one teacher routinely starts by
assigning two problems and having the students stand when they are
finished. She uses the standing to observe the stowest child and then
goes to that child for tutoring during the mnext round of four problems.
This both paces and givee rapid feedback on performance to all the

childrens

The expert teacher has with the class a large repertoire of activity
structures and usually several forms of each ome. It even seems that
there is an occasionmally used script of teaching a mew activity structure.

The main feature of the experts’ use 1§ that once established these units

10
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are: (a) very flexible, (b) order can be shifted and pleces: taken from
_one segment and applied .o another, ‘(¢) 1little or no monlitgring of
execution is :equ}red’ (d) 1littie or no explanation is raﬁuired for

' habitual way so each portidn of a lesson is different from the - next and
i )

each day is different. Students must then be instructed as to their 'roles
and the teacher must take time and energy to explain each action. :

&

they also» have effective well rehearsed activity segments, which should

dot be confused with rigidity or boredom. Routiné can be boring, but most

[

of our teachers used the variety of activities and routines available to
reduce monotony, and to accomplish srmiiar ends with multiple modes. An

~

analogy might be that one is likely to have fun under many situations if

one can play tennis; squash, racket ball, badminton and play ping pong

well, than if dﬁé\ spends a long“ttme'chasing missed tennis Béiis in a

In the following sections the bastc frame of an activity structure is
used to analyze in a more fine grained way the driving goals and

supporting routines for each lesson.

An Analysis of Goals and Routines

In considering the way in which routines are used, two lessomns Wwill
be reviewed in detail and a third, a composite of the novice, will be
discussed at apsropriaté points to contrast how the same activities \are
handled. The first lesson is a lesson on mixed numbers, by Ms.

tongbranch. The class starts with homework being corrected, ‘then a brief

1i - -



review of terms, followed by a shared presentation of how to change a
mixed number to a fraction.: The shared presentition is continued using &

public practice format for a considerable part of the class with several

groups of children being called to the board and returning to their seats,

Guided practice is started with gome children at. their desks while others
work at the board. The class ends with enrichment worksheets being done.

" When wé unpack this rather ordinary 1esson, the amount of cognitive
ﬁrbcessing‘on the part of the teacher and the successful accomplishment of
tasks becomés clearer.. Strings of actions combine together in a

recognizable pattern, an activity structure. Each action segment has as a
goal its own cdmpletinn aﬁd frequently céﬁtains _the prerequisiré to

continve,; either in the simple form of "When A is done go to B" or inm the

-

more ccmpiex situation of A generating as a side product inforgation to be

recorded amd then read in B, C 6r D; The first clear cut goal 1is E& get
the lomework corrected. and handed im: Within 'this there are three

subgoals: to establish who did or did mot do their wotk (indolents post

their names on the board); to correct tha work; to assé4s the general

success rate.

For each activity structure shown the basic goal is identifie& and
the ~subgoals or cdnponénts are listeds Many of the actiVities and

routines are initiated by a very short verbal phrase that alerts  gtudents

>

‘to either change ("Erase, be seated.:") or the action itself ("Page 169.")
For each sabgdai the actions used to accomplish the goal are identified

and * Functions and or outcomes are Treported. A funCtidﬁ is the

Ia

consequence of an action; it is not identical to the goal or subgoal but

N s oo S
may meat .koown or the constraints. An outcome or product is listed only
_if the consequence of an action produces something that must be carried

l2
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forward into another goal or subgoal; in some éaééé these outcomes are
themse’ves goals. Thus, an individual child’s faiiﬁré;go perform im one
action may produce a goal to continuously tutor thét\éﬁiid throughout ail
other activities. The basic goals for the lesson do not stand alome but
both récéivé and produce pfS&d&Eg from other activity structures.

subgoals closely. First, the teacher calls attendance to which each child

responds Yyes or provides an explanation for #issing homework. If the

child has not done the work, s/he puts his/her name on the blackboard. Am

informational schema for the teacher is also being activated (I-SCHEMA)
é&h;aining a list of students who did mot do their work. Second; she
calls the probled out loud and the students giving the answer chorally:
1f the chorus weakens, the teacher learns that that item 1is difficulcs
{-SCHEMA records the key item features. Last, she calls out numbers of
jtems missed starting from zerc and stopping when there are consecutively

Go hands raised. I-SCHEMA records those students who miss a lot of itemss

figire 1 shows the actions related to achieving the first goal. The
teacher gives the cué, "Ok, set 43": Attendance 1s' rapidly called - each
child answers yés or writes their name on the blackboard - Time to

complete, approximately 30 seconds. The routine is well rehearsed and
universaily kmown. The action provides information and exerts a

monitoring and public control function. An outcome is that the teacher

knows who has not done the work.

Insert Figure ! - Expert Homework Here

13
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The second subgoal is to correct the homework. The students take
colored pencils out amd respond chorally with the correct answer, a

fraction in lowest terms, as the teacher calls the problem "1/12 + 1/12"
"2/12 or 1/6". Time to complete, 106 seconds. The teacher’s calling out
the problem serves the function of pacing the class through and
reinforcing the pairing of problem and ansver. A secénd function! is to
noté if any of the items produced problems for the group as a whole. This
is détermined by the situation in which multiple answers are Shouteds
Thus, at this point in the lesson through the use of two of the three

homework checking routines the teacher knows which children she doesn’t
know about (namely the odes who didn’t do their homework) and which
problems, if any, create difficulties.

The last su@gpall\e to discover which of the children had difficulty

- I
in genen&f’@ith the assignmeﬁt.~ This is done in 30 seconds by calling out

j;iag chiidren raise their hands. The

—

/poﬁf:%;kxgo:\elass work) activity strycture accomplishes a lot“in a little

raising. The teacher has reduced the amount of

_“_...__,

potential processlng and has kept a simple component of the lesson simple.

in teachers who are less successful we often see large amounts of time and

Figure 1A shows a procedural analysis of the goals that must be

ééédmplished in order for the goal of homework check to be fulfilled. The

three goals are diépléYéd with their respective test for complétion and

14
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In contrast, a novice teacher doing thé homework check activity
behaves somewhat differemtly. Figure 2 shows che homework check activity
for ome movice which was an extended activity (6 minutes) im which the
goal was reached somewhat indirectly and without the type of teacher
control preésent in thg previous exampie. The homework activity is made up
of two of the same subgoals, the first identifying who did homework, and
second, orally corrécting the problems: For the first subgoal, Eﬁe ﬁé?ié;
stood up at the front of the room and asked, "Who doesn’t have their
homework?" The students did ome of the fdlldﬁing: stayed seated and held
up completéd work; stood up; walked to the teacher and said either they
had it or did tot have it; called out from their seats that they didn’t
have it. The novice teacher responded that homework is important and
there are no acceéptable excuses, and marked on a pdétéd sheet whether work
is completed or not. She included mo summary actiom, thus, she did not
have accurate information about the homework status of everyone. The
{-SCHEMA 18 not being used or is not working. The novice uses a less
effective question, does not have a routine to obtain the informatiom, and
is not maintaining control of the flow of information. The students, in

an attempt to comply with the somewhat unclear request respond in a
variety of confusing ways. Not only is her attempt at accomplishing the
first subgoal time-consuming, it takes 85 seconds. It is also the case
that she is unable to retain the information in memory to carry it forward

and may have incomplété information as we see in the mext section.
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The second goal is to correct the problems. This can be done as the
expert did it, or by the teacher collecting the work and correcting it amd
feiufﬁiﬁé it, or some other combination. The sSecond segment of the
novice’s homework check is to correct the problems. Sha calls on students
to give the answers for correction. The novice calls out a set of problem
adumbers (1-10) and assigns a child to call out the answers as the teacher
calls the problém number The student slowly calls out the answers in
order. (The first child chosen is the lowest in the class, doéé not have
her work done and is doing it in her head.) Thus for the first 10 problem
Answers the teacher has lost control of pace and correctness of answer,
however, it 18 only when the child fails on the sixth problem that the
novice realizes the student has mot done her homework. (To get to the
seventh problem took 105 seconds.) The novice then calls on four separate
childfen each of whom gives the ansver to one problem. The rest of the
itroubie maker" to do the next block of 10. The rationale for chioosing
this child was that it was the first time the child had volunteered for

anything. Ue misses one problem but then continues - going through ten
ofoblems in 70 seconds. The last child chosen goes through the sequence
quickly but the sound of the child saying the problem number and anéwér
next to each other 18 confusing, (e:g. 2'4,' 27; 28,64).

The novice teacher clearly has the beginning of a strategy for
getting homework checked. First she does it (she did not earlier in her
teaching and another novice did not even check the homework, leading to
another seét of difficulties). Second, she realizes that she should have
Some Structure and that time i3 a constraint. During each cycle she

starts by having the child pace it, then she takes over the pacing.
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Returning to the expert’s lesson, the second goal is to  present the
topic of the lesson. For this class the presentation and shared
presentation activity structures are always used. Lesson préSéﬁtétion of
new material - mixed numbers — 1§ outlined in Figure 3: There are thrée
subgoals: The first is to review the labels (vocabulary) needed, the
second 1is to present the task, and the third is to demornstrate the
algorithm; Overlaid on ‘tﬁésé three subgoals are several systems of
constraints which themselves help construct the solution: keep the lésson
moving (Footnote 3), get through the task (Footnote 4), call on different
children .(F66£ﬁ6ié 5), watch for the stragglers and help them (Footnoté
6), keep interest and action up (Footnoté 7), don’t embarrass children

(iootnote 8).

Figure 3 and 3A - Expert Presentation - Here oI

To review the labels the teacher asks fér a definition. She selects
oné of the weakest children,; Connie, to answer. This is both to encourage
Connie and to do a bottom level check — if a low child can get Iit, the
lesson can move rapidlys Connie does not get it and her failure produces
another subgoal (2Al), which is to check on her for the rest of the
pericd: The teacher then moves to one of her strongest students for the

definition — she also fails: The teacher tries again with a middle level

= he fails. Teacher then calls on a top child who is correct; repeats the
definition after the student and has the class réﬁea;se it’ chorally. This
is an analysis of the action schema, While the I-Schema is being used to
construct goal 2A, further analysis is needed of this segment to analyze
how the I-Schema is functioning.

17
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in the time constraifit system Ms. Longbranch 1is behind. . For the

second subgoal of the presentation, the definition of how to change ‘mixed

maintain involvement. She does this by having a choral reading of the
rule from the rule cards at the front of the board:s So within 1 1/2
minates she has reviewed the definitions, introduced an algorithm and
rehearsed its (It probably shohls be pointed out that the prior lesson
involved extensive work with drawing mixed mumbers and talking about 1 1/2
of a sandwich and 3/2 of a sandwich, etc.) Ms. Longbranch is mnow ready
to use a routine of public ﬁréétiéé\Wﬁéré a problem can be put on the
board and a child is called omn to guide the teacher orally through the
operatiom. Ms. Longb.anch Shéréé control slightiy by ﬁefmiéfi;g
volunteers but calls om one child at a timé to do each of the three steps

of the algorithm.

The first problem (Subgog! 2C) is 2 1/2, a relatively easy problem;
a child (a middle level éﬁ%géﬁé shild) is called on to perform a part of
the algorithm (multiply the whole number by the denominator), the teacher
follows the rule Ffor the 'second step while the student dictates to her

by the entire class: This is an interesting failure in routine. Ms.
Longbranch always gives a problem then calls a name. When a name is not
calied a choral answer is usually expected. In this case Ms: Longbranch

meant to continue with the child but the time had - been too long. éhg

18
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instead got a choral answer which she interpreted as Shouting out: She

pulled the kids together by telling them to sit up, put pencils down, and
when it occurred or later when she viewed the tape) by the teacher who
simply saw the event as one where she was trying to keep the children in

control. ("And I like, as you have seen so far; I like ordér~im my rooms

T can’t stand that when they start ail hollering oﬁt.“) The ééton&\probiem
: ~

goes through all the steps smoothty; thus publicly rehearsing the-
algorithm. To check how the lesson has landed she goes to the weakest

improper, fraction. As the child gives the anmswers Ms. Longbranch writes

the answers on the board. The actions produce a third example on the

board, rehearsal of the algorithm, and a check of the weakest child, who

is caught up. The teacher is now ready to" begin public practicé on the

Figure 4 - Goal 3 - Here

v

Goal 3 is summarized in ' Figure 4. The goal is to have public
practice at the blackboard. That is, the goal is the action. The action
itself helps to meet the larger goal of going through a lesson. The
activicy stractare is still part of a shared presentation as this
particular event involvés only teacher generated problems not dittos or

bookss The routines aré: assigning to the board; student monitoring of

board performance, explanation of answers. The first action 1s to call

students to the board, iﬁiéiié done by calling names of childrén. Before
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——

the children reach the board the problem 3 1/3 is called out. At this

children for signs of restlessness, confusion or inattentiveness = those
~at the board §f§x under public control now, and actually need less
atteation than the others. The studénts at the board write their solution
to the p;obiem and one child solves the probiém orally, thus rehearsing
the algorithm. 4As Ms: TIongranch is watching the seated group and
tutoring she sees Everett make a comment to one cﬁiid:at the board: Mss
Longbrarch assumes it’s negative and sends Eveiatt to the board as a "if
you’ré so smart, share it with all of us" reprimand. This action

reinforces the belief that she is all seeing and the nmorms accompanying
board work routines. One of which 1is mistakes must be constructively
dealt with, not made Fun of. After the 3 1/3 problem is finished the

teacher asks "Everybody else correct? E-ase? Put 5 and 2/6. Everett;
you tell us this time. What are you going to do?") Everett forgets to add
the numerator and his failure produces a "seee" from the teacher. Ms:

«

Longbranch constructed a win win situationm. 1f he didn’t get it she could

point out his error, if he did she could rehearse the correct answer.

To move to the second cycle, she catis for the students to erase and
be seated, identifies the second group; retaining Ryan, a weak child;
calls out the cew problem; 4 1/2; and checks with Connie to define the

toward completing her goal: In the second cycié’of students she rev :ws

the rules and gets an answer from a s2ated child to retain attention: The

20
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activity 1s completed with an 'erase; be seated".

Figure 5 = Expert Transition - Here

The nmext activity is a transitionm, shown in Figure 5 (it is the third

one of the class) from the ptéséﬁtétioﬁ to guided practice:. There are

up of four routimes; none involving interactive responses, all of which
are simply executed. The teacher’s closing statement from the previous

séems to cue all the students to listen for a list of instructions. 4s
the six childrén move back to their seats the teacher simultaneously says

Weake out your books; turn to page 169" and passes the paper ov% to each

child in the first row. The books emerge and are opened and paper passe
over heads. one by ome, to the last row. There is a brief pause and the
teacher says, ''Nicholas’ row (column) to thé board - first three to the

front, second three to the back."

The last activity segment to be described is guided practice (See
Figure 6). In the first portion of this activity some children are at the
\'Bdatd while others are seated; all are working out problems from the
book. _iﬁéré are six cycles of problems and one switch. The first subgoal

is to give a problem, solve it and anmswer it while keeping seated children
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invoived. This is done by having the teacher identify the problem number s
having a seated student read it aloud while the onmes at the board do it.
A second seated child states the answer ana'a third explainss This system’
keeps the pace going, inﬁalﬁéé the whole class and rehearses the work.

Figure 7 - Novice Presentation - Here

The novice’s presentation does not proceed with the same fluidity,
nor does she accomplish as much as the expert (See Figure 7). The novice,
Ms. John, is introducing the concept of maltiplication (although Eﬁé
students know their times tables through at least fours). She starts with
the sutzoal of aroﬁsing interests; Her actions are (a) to teii the
students that this is so important that if they miss it they will be lost
for the rest of the year: (b) She then attempts to have the .§Eﬁ&éﬁts
chorally read the word multiplication = only a few participates (c) This
is followed by a long speech about some word problems they wrote out
several days earlier, one of which required repeated addition. The
responses to these three verbal actions; each one of which ended with a
type of rﬁétotic?i qﬁestion;‘ﬁé6é been less and less. ét'this point Ms.
John says, "Am I téiking to myself?" - which is a response to the failure
of the choral routine: A second subgoal is to introduce chips as a way of
stiowing multiplication but she has failed to complete the presentation
subgoals of defining terms and showing importance. She recognizes this

and says; "Not mow oh mno; no; no; no, no." The students chorally go Yaw

aw's: Ms. John is in some minor trouble at this point but proceedss She
has had a break down in the general execution of her plan, but she

recovers well.
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She points to the board and says; "Here is your typical

multi===plic=—-ation prob-—-lem" and then feférs to part of addition

problems and parts of multiplicatiom problems = "the two numbers are

for not paylng attentions Ms. John has talked a lot, the students are
bored and the key points of the lessom are still several minutes awvay:
She and the students don’t work well together. She has not used kuown
routines oftéqrﬁor developed consistent cues. Her éCtiSn schema fails

occasiorally ‘Eaa her informational ome is just beginning to emerge — her

processing is loaded down with elements that are automatic for the expert.

A second expert lesson given by Ms: Wall is om équivalent fractionms.

it will be reviewed briefly. This lesson starts with the correction of
omework and a beief review of the algorithm. The rest of the class 1is
devoted Eo a game drill of concentration in which each child has at least

they uncovered are equivalent. As im the first expert’s lesson, the first

goal of this lesson 1s to get the homework corrected. The subgoals also

are the same: determining completion and the success rate.

The actions inm the second lesson are slightly différént. The teacher
begins by telling them to get out their homework. She then gives a .
calling up the straight attendance routines The teacher corrects the

routine by immediately saying, "Do you have 1t?" ‘She gets the correct

23
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Figure 8 - Second Expert Homework -Here

The second égtion is, as in the first iééégn, to correct the
homework. The teacher calls out an individual child’s name and the
problems The child responds with the answer.During the 165 seconds it
takes to check the problém thé teacher asks "checking work?" The téacher

paces the work by calling out the problem and monitors the class’
responses by her reminder to '"check work".: The calling of individual

children’s names allows the téacher to reach her imformational subgoal of
determining which children had difficulty with the work. It is three
children who she has described as "&éydreamefs" who miss the homéwork
probiems. L

The last action 1s to” assess the success fiﬁé.bf the class. She dges
this by asking "All right?" and wmaking a quick scan of the room to
determine whose hands were raised. This takes five seconds and inm
conjunction with the information obtained during the homework correction

gives the teacher information she needs later.

The second goal of the lesson is to review the algorithm to be useds
namelyp ts f£ind factors of a fraction in order to reduce it.The teacher
uses a shared presentation for the reviews To pace the lesson,; the
teacher has written sixlfraCtioné, not in lowest terms, on’the board. The
teacher calls on a high student ‘to read the fraction. She gives them a
Cﬁéifféi\é previous lesson: "Ask the first question?” The kids give her a
choral response, "Is 3 a factor of 67" She then asks Kelly, a wmiddle
child, what the next step is and when Kelly fails, immediately calls om a
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éédéiéténtiy high child who is rights The ciass Solves the problem

chorally. She calls for an indkvidual response on the second fraction,

‘gets a choral response and promptly regains her coﬁggoi by loudly
: >

repeating the .¢hiia;g name. The class goes through the remaining five

fractions using a mixture of iﬁdi@i&dﬁi'éﬁa choral responses. The teacher

checks on the three childreu who missed homework problems (all of them
could answer correctly), twice asks for information "any questions so
far?" and thoroughly rehearses the algorithm..

Ms. Wall then moves into the third segment of. the lesson, a game
‘driii activity in which the children practice using the aigcriiﬁm by
deciding 1f the fractions on the two cards they turned over are
equivalent. She describes the game, sets the riules, and then practices by
turning over two cards for the class to determine chorally if they -are
equivalent: Four teams éré. set up.The game proceeds with each child’
turning over two cards, writing the fractioms om the board and then orally
going through the steps (Ask the question; what are the factors?) before

. ’ L 4 .
solving the problemss Class interest remains high throughout the game,
with choral response requested by the teacher when the child at the board
has &iffiiﬁiCYa The game andwclass “end stmuitaneously with the class

clapping and the teacher telling them "you are all winnérs because you

could reduce the fractions and/that’s what I wanted."

T;0 experts teaching two lessons om different topics differ. But
both use familiar grouping of verbal and ph§§i551 behaviors to facilitate

the smooth running of the class. There is little confusion in cues. What
does get confused is quickly fixed. Without feeling rushed both experts
complete their lessons and provide between 40 and 50 apportunities for

rehearsal of the newiy learned material: The alternative of having

= . 25 s e
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students do 50 problems at their seats withbut reinforcement; or feedback

—

is éiiﬁ indeed. ] . :
N
Thé'différéﬁcéé between novices éﬁ&\éﬁﬁéfﬁé with respect to class

structure do < not center dolely around activity structures but around

routines. The novice é;éhdé a littié moré time than éﬁﬁé%?é/ presenting

but not much, considerably more tfgé than éxperté-in gulded practice éda—

less time in monitored practices Thefélié, however, a cpnstahiii éﬁéﬁgiﬁg

pattern of how: these activities get done. One day.there is a lengthy
» . e .

lecture by the novice, the next day-endless £411ing.in of a chart om the
: N - -

blackboard of number facts, and the next day two quizzes sanabieﬁ§9g a
presentation. The failure of routines exists in part because there is

e Ao ot - - - S e = . - e - R R
little or no repetitiog of them and in part because :the novice’ has not
worked thém out. ] ) - )

Thé weakness in the novice’s use of routines is apparent im the

following 15 minute excekpt fmom ome of the last lessons Ms. John taught

(it was the last lesson videotaped): The novice had given the students a
2 minute test (the a-a&1£1§1icatgan-tasié) and collected the test papars
(1 i/2 minutes). At this §61§E the children were talking and moving
arouad the rooms Ms. John asked; '"Does everyone -have page 1082" She
immediately ;éicéd if evefj;ﬁé had papef and the chdldrén called out; "No."
There was no routinme fQr passing out §5§ef ;6 the novice took a pad and

walked around the class handing each child a piece of paper. Almost three

minutes passed between the time Ms: John instructéed the children to open

" their books and when, after her third repetition of the cué to open books;

she began the presentation. The children were 'still talking, standing up
shared presentation. The shared presentation was characterized by

° ; 26 ) A .i;
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4

réstlessness and calling out om the part of the children, which led 'to
several teacher reminders about not talking. She did not effectively use

> a routime for either individual or choral responses. The amount of
catling out increased after she consciously wrote a problem incorrectly (6%
- 8 as Oﬁﬁosed to 8 = 6) on the board, and the children called outl to
correct her.

The shared presentaiidﬁ (6 minutes) was followed by a transitiom to-

the second test of the class. The novice folldwédla management Statement
" ¢4 several children with "Does everyone have a piece of paper in fronmt .of
them?" Some children called out; "Yes"; a few walked to the front to get

about what they should do with it: They did mot write down the problems

‘she covered during the shared presentation.) Ms. John explained the speed

drill which was to follow, told theém a second time to close their books,
, described how she wanted the probléms written and the time the speed drill
ﬁogi& wake. As She was explaining she realized that  they. needed their
books and told them go open them. iheAchiiﬁféﬁ complained that she Léd
just told tﬁemfto close their books. .She apologized and "asked "Isn’t
anyone vith me?" A number of kids called out "No"; one said es'; a
number ;a%§awé&‘witﬁ "yes". Ms. John then explained that she wanted
'accuféégs ot speed, and told them they would have 2 1/2 minutes. The

children asked hé¥ how to set up Ehéi; paper and she toid them to number
the problems; then she changed her mind and told them, "As long as you can

keep‘fgéék_éf the problems.” Just as she was about to start the drill, she

Y
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told the class they would only have 2 minutes, not 2 1/2 minutes, Since

they were running lates

The novice has used a jécky non-progressive structuring of activity
structures —test, transition, shared presentatiom, tramsition; speeded (?)
drill, stop. There are several failures in planning (should the books be
opened or ,closed, 1is the last test/drill timed or not) and failures in

foutines (distribution ‘of paper; choral recitation, “individual
recitation). The novice has a Iist of actions for herself but no
comparable list for the students. ALl of Ms. John's cognitive effort is
going into "doing" the pleces. She has nothing left over to order the

Implications and importances The expert’s lesson camn be

characterized as am action agenda comsisting of a list of action segments.

in the case of the first expert, the Iesson equals: homework check,
presentation, public practice, guided practice, monitored practice: Each
segment has a substantive and unique content and a consistent knowledge
base which 1is accessed for its completion. Each §egﬁen£ ﬁéé&; certain
unique information in order to functiom; .tﬁé routines within the Segment
either bfaaQCé the information (who has homework) or read the informatiom
fecorded from thé cutcomes.of actions occurring im prior segments (is
there a particular tyfe of problem generating difficulty in the
homework?). The information schema which retains and makes available
information throughout the course of the lesson seems to be arranged Qéf?
efficiently - the default position is mo information needed. Thnus, in the
homework structuré there is no information carried forward if everyome did
their homework, no Sérious problems arise; and no one is in trouble over
alls The schema 1lists 1j§ff}aciou with critical properties appended so

28
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that information can be assembled in ré@undant“iisié for use as needed
throughout the Iesson and for modification if mecessary of more stable
knowledge especially about children. ihroughoﬁt the iesson the teacher i8
seeking and using information about the progress of students and the

students must filter through in the coursée of a single math class, it
bécomes clear that some techniques must be used to structure the
information and 1imit its complexity. This structuring occurs in part by
dividing the 40 minute time of a class into action segments in which the
svert behaviors are routinizeds The new material can then be plugged imto
these segments. (This routinization means teachers do not mneed to take
time from iﬁétrdctioﬁ t5 explain how to do board work, for example.) A
part of the n;w material is preplammed; while another part is a Eééﬁaﬁéé
to the teacher’s on-the-spot reading of the way the preplanned segments
AréAgoing. Thé use of routines means the téachéer has freed herself or
himself to focus on the.impéffiﬁf and/or dynamic features of the material
to be transmitted and the information. from the students about how the

the éﬁﬁféiiﬁatéiy 15 routines that are>used. The expert teachers retain
clearly defined information im the I-Schema and are in coutrol of the
“

agenda: New teachers are less able both to 6Btain and to retain
information as well as to maintain control of the agenda. New teachers
can benefit from informationm about different routines, methods of teaching
them to étﬁdénté, ind ways of using them effectively to maintain §Eﬁ&éﬁt

interests. The use of routines also reduces the cognitive processing for

the teacher and provides them with the {ntellectual and temporal room.

29
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Students also benefit from the presemce of routinmes. They can follow
fnstructions and catch up because the sequence of behavior 1§ familiar.
They have more time to conceéntriate on the content of the lesson, or if
they prefer, to let their minds wander. The studemt is relieved of both

an interpretation and decision making element (what am I suppoéed to do

This type of anmalysis of routines and activity segments is a useful
way of starting to understand how teache=s and students deal with a
dynamic ill- structured task setting. Routines and activity segments
constrain some of the éiemehts‘by making them more or less static, and
transform some of the tasks into highly standard elements calling up
éntire repertoires of wmutually understood behaviors. The next exciting
ééﬁect to examine is how teachers and Studénts deal with the dymamic and

substantive elements of a lesson.

ThHis extended anmalysis of expert performances has in one semse; not
discovered anything "new' since like the sculpture lying locked within the
stone, routines and activity structures have been used by teachers for
many years. They have . not,; however; been made explicit. We know that
good lessons have segments = something teachers "know" at some intuitive
level. We know that experts generate and p- esent information efficientiy
throughout the lesson. Their utilization of the information seems to

accomplish multiple interlocking goals leading to_ a successful and
cohesive lesson. We are now im 2 position to show novices mnot only the
structuré of a smoothly running lesson but the goals and constraints
served by specific actions and arrangements.
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Footnotes

The author wishes to ackmowledge the critical (both senses) help

of James Greeno, Carla Weidman, and Cheryl Figura.

Al though many of odf! definitions were similar to those used by

Berliner and .his 'colleagues, there were some differences in the
consideration of "geatwork". We observed that only ome teacher
out of 12 ever used seatwork in the way Berliner and others
define it (students alone working silently at desk, teacher
correcting ﬁapérg and geperally not interacting): The majority
of our teachers use this time ds a chance to g&iae' students
closely through the steps of problems, giving individual or small

group lessons, and pacing the group through a 1lesson, sometimes

Ms. Longbranch’s concern about keeping the lesson moving is
exemplified in the following excerpts: Interviewer: "What are
the advantages of uéiﬁgACEbrai check that you did for homework &
for this?" Ms. Longbranch: . "It’s quicks It’s very quick."
(12/14/81; Llines 401=403) Ms. Longbranch: ".::it seems the way
: have math scheduled I only havs that 40 minutes so I really
have to know what I‘m doings I have to Eavér oy a&g minutées
organized." (11/19/81; lines 201-205) Ms. Longbranch: ";;;m§

math 1§ 40 miniutés...I can never drag math out for a couple of

extra minutes." (1/6/82; lines 244-245).

32
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task 1is expressed in this quote of 12/3/81; lines 342=347, ".iil
don’t have this written down anywhere; but in my mind I have it.
1’8 going to be finished with fractions before Christmas. I have
to be, you know,; to get on. So I’1l just pace myself now so that
I will get finished.

Ms. Iongbranch tries to call on different children: ", ,.everyone
doesn’t get to the board every day. But most of them do."
(1/6/82; 1iimes 291-292) "I think I was trying to get all the.
children to the board that I thought would have any difficuity at

aii." (12/14/81; 1lines 151-153)

One important concern is to watch for stragglers and give them
additional help: "...I can tell (the omes that have trouble),
they’re always the last ones tovstaﬁ& ups So I know . théy need '
spééf&l attention." (11/24/8l; 1lines 38-41).s "But usially the
ones who have trouble will get to the board that day. The better
ones will get turns, you know, every day; or three..." (12/11/81;
iines 447-451). Then when you see the same person is alvays the
iast one getting up, well you kunow he or she is realiy having a
tough time of it." (12/14/81; 1lines 358-361).

Ms. longbranch is operating within the constraint of Eééﬁing the

children dinterested and action moving: "There’s no specific

span, I don;t care how good they are, it just floats away.




Page 32
(1/6/82; lines 475-478)

Ms. Longbranch always avoids embarrassing children: "I don’t
always pick out the poor onés, or else they’il E%éﬁ for sure ...
you know, & I feel bad and then they won’t want to g0 to the
board This.way; everyone wants to go to the board:" (12/11/81;

lines 439-441;443-445). "And they hate. to be the last ones

sitting down. But I never point that out that they’re the -last

ones." (12/14/81l; lines 351-355)



Constraints: Reinforce gg1pgihomewerk

Keep pace moving

Keep attention
Watch for Ryan & Connie

Expert - 12/14/81

Goal 1 Homeworkaheck . L
“Subgoal 1A - Who has it? Time ~—~~ 30 seconds.

action: T ca]] attendance - * Cue
S say yes or put name on board

function . monitors .

outcome : knowledge of who has not done work

= carry foreward
subgoai 1B - Correct work: Time 106 seconds.

action: T calls out problems ,
Ss call out answers - correcting pencils .

function : Paces, both groups have information,
keep attention ’ ‘
Interrupt1on = "How many reduced it to 1/62"
Subgoa] 1C = How many got how many correct? T1me 22 seconds.

‘ |act1on: T ca]lsigg@ber perfect o
. then.number incorrect (2,3,4,...)
Ss raise hands

function : monitors, summarizes

outcome : Students who got several wrong

noted and carried foreward.

conclusion Cue: *Pass to the front, put your books in your desk.

~

Figure 1. Expert Homework

3
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Homework checK |

Asendanice ~ Oral ___ [ Oral summary
[Awendance| | correction| |surveyumberright]
ostrequisite postrequisite J postrequisite

K

GEEs  (gmy (el
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Constraints: Rginfqrcefdo1ng homework

]

NOV'iCE , o ‘ 3

Goal 1 Homework Check

»l

o r ¥
Subgoal 1A - Who doesn't have it - 85 seconds. : ,

action: T mark names on sheet at board

Afunction : monitor homework f
loutcome . inadequate information about homework
completion
, Subgoal 18 - Correct work = 275 seconds. e

action: T ca]]s out problem #
gives set of _problems or 1 prob]em
to individual child :

Stops calling out problem #
Interruption: Child answering does not have homework

S g1ve answers

raise hand to vo]unteer

function : moves in and out 6f pacing, information

outcome  : Tlearns another child does not have homework

Conelusion Cue: *Clear Desks

Figure 2. Novice Héﬁéwak




théf?éiﬁtéi Keep lesson’ moving
Complete task
Call on d1fferent ch11dren

Keep up interest
Do not embarrass child

Goal 2 Presentation - Time 4 1/2 minutes

Subgoal 2A: Define a mixed. number

lacticn: T asks for definition
weak child is se1e;ted - fails

functiua:: 1irvolves students,
check on first child

6&tcemé:\\k © Goal 2A1 - Check on Connie

| J
2} | taction: T calls on Tracy "
N Child fails = confused

L;act1oh o T calls on Chris Brown

child fails - confused

— action: Tiffany called on = gets it, ...
T repeats definition, writes 2 1/2 on board.
Ss choral repeat

function: Get definition across
Don't waste time
Outcome: Time is _lost - make it up
- Goal 2A2 |

I L
Subgoal ZB Define operation of chang1ng a

fraction to a mixed:number.
actidn: Teacher leads choral reading of rute-
funct1on. Clearly state algorithm, sacrifice

student involvement for time

outcome: Time 1s caught up - goal 2A2 {5 met

/

b

Figure 3. Expert Presentation
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Subgoal 2C: Demonstrate Rules: Select student,
select problem - 1st iteration

Probiém 1 - 2%

———action: T puts 2% on board L
says rule = part 1 = calls on strong student,
Terry - , o
Ss misspeaks but says it correctly
T executes

function : T controls fit between rule and action

and involves students

o ] ] ) )
= — action : T says rule - part 2 - calls same student
7 Ss adds numerator, states answer
% T executes _
~= function ~: Same
————— action : T says rule = part 3 = and pauses
Ss chorally respond, in part incorrectly
Interruption: Téacher calls to order and reprimands
L function: Keep students obedient
Subgaal 2C: Demonstrate rules: 2nd iteration
‘ Problem 2 - 3 2/5
— action: T puts problem on board 3 2/5
| Calls on middle child (Everett)
Ss says rules and executes =
T writes . pacing through each step
— function : 2nd clean demonstration, mid level
check; more independence’ 2
- outcome : ‘Success means can try on a lower student
Subgoal 2C: Demonstrate rules: 3rd iteration
‘ Problem 3-- 2 3/4 o
—— _action: T puts problem on board i
: calls on Connie . . :
T calls for rule (step by step) - S
Connie executes
T writes reinforces last step
function : Check weakest child, check for success of
rule presentation ’
- outcome " : Success - Move on.

‘ {jgj




Def‘*ne terms

| Presem: le550n

Dei*me afirtthm |

e

- 40

Publtenzhmrsal \
between

tch
efvférgbal rule and
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Goal 3 Public practice: Time 4 1/2 minutes _

Rehearse algorithm - 2 cycles Select Problem
. Select Students
] Orchestrate

; o s - "

Subgoal 3A: Set up board

selectsgSix students by name

assigns to boards

selects problem-- 3 1/3 ; }

asks for definition of type of number

Ss choral response R
Ss at board do problem -~

+T respond:  walks through problem with
child at the board

— | action:

—

13

jr

.l function : fun; public rehearsal |
Subgoal 3B: Monitor seated students (cycles) in parallel

aetion: T watch students to see if paying attention

: Interruption - catches a student commenting to one
at the board - assigns him to the board too
| function : Keep seated attending, punishyinappropriate
. bEhQViOV) ' A .
| actjon : T seleet 2nd problem - 52/6
‘ . T calls on punished child to perform
-_S makes miner error
T does problem publicly and corrects
*erase be seated
call wave two
function : Public rehearsal and public chastisement
é (r\\, ,

Figure 4. Expert Public Practice

- u 4]



outcomes

action

action:

(2A):

(3¢ & 2B):

function :

~ Subgoal 3C, fA and 28: Move to second cycle, rehearse

T *"Erase be seated"; calls names to go to board-
Group 1 sits

Group 2 goes to board - Keeps Ryah

ca11s 4 1/72.

- to 2A1 - "What kind of number?" to Connié, seated

gives answer - slowly with prompts

wn——

to another - {Terry at board) How do we change
gives algorithm, and answer

repeats answer

Ss do at board - Teacher corrects

— W —|

Keep pace moving, keep action going; rehearse
lesson topic .

Changed groups; a1gorithm is f1rm, can
change to practice -

T says - -635
calls on seated to define steps,
Continues aral problem solution
Ss at board do problem

Alright, erase, be seated.
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Constraints: Time

Keep Control

Goal 4 Transition: To move from one action, the presentation -
to another, the guided practice with all students working.

Subgoal 4A: Get group at board seated

‘aétien: T says "be seated"*
' S5 go to own seats

Subgoal 4B: Get books out

lacfiéﬁi T says “"take out your baoks
turn to page 169." L
Ss open desks take out books, open them

Subgoal 4C: Distribute papers, set up

‘action: teacher takes pad; walks across front of room, tears
off several sheets and hands all to first child
in colum - . :
says, "fold the paper”
Ss take one and pass back
- Ss fold paper into 16 sections
SubToa14B: Get group to board
action: T calls Nicholas' column, three to front
three to side
Ss go to board

¢ . Fiéﬁké 5. Expert Transition
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Constraints: Keep pace
Involve all.
Keep group together

Goal 5 Guided Practice. To have entire class rehearse changing
mixed numbers to fractions, with less teacher guidance.

7 éyéies

Subgoal 5A - Give problem; solve problem; correct

action: T 1in first block, problem_l16
T and reads problem (1 1/3)
S reads problem
T call on child to answer
S gives answer (seated)
T call for explanation
S explains (seated).
T how many have __ ?
scans
function : Start action; tells children at board problem,

reinforces problem for seated, problem corrected

Problem 1ist for cycles 2 & 3 ( 1 2/3, 2 1/4)

On cycle 2 Connie (2A1) is tutored at board

Subgoal 5B and D - Switch children
action: T erase, be seated,
' ~ Tlist called for board
Ss do

Subgoal 5C - Same as 6A for three problems
End here but class continues

Figure 6. Guided Practice
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Novice 11-30-82
Transition is first followed by explanation of video equipment.

Goal 1 Presentation = Time 3 1/2 minutes

Subgoal 1A - Introduce muliplication by arousing
interest, giving terms.

action: T directs attention to board
. calls for choral response

S few respond

function : involve students (fail)

action ~ ¢ T reminds them of word

problems several days earlier.

Calls for choral affirmation
S No response

T “Am I talking to myself?"

function . : Remind students of other lesson, =
Reintroduce problem, motivate students

action t T prepare to hand out chips
Changes mind

Loutcomé : Do not change to another subgoal
Subgoal 1B = Define terms in multiplication
action: T directs attention to board
C;l]s for choral response
S several students respond
interruption: T catches students looking around - "Get your
eyes up here'.

Figure 7. Novice Presentation
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{

Ifunction :  Keep attention

Siibgoal 1C - Demonstrate Importance

Iactfon: T shows them speed they need when

doing times tables

S complains she will forget tables

T refuses to accept complaint that

they will forget

function : encourage students to learn tables
{partial success)

" present level of competency beyond students

4 Distracting argument
Time lost _
Thread lost

outcome
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" Constraints: Reinforce d01ng homework

Keep pace moving

Get information on weaker students
Give feedback on- homework

Keep attent1on

-

Expert 2

Goal 1 Homework Check |
S%bgoal 1A - Who has ijt? Time —~~ 55 seconds.

action: T call atteridance  *Miscue
correct1on, "Who has qter

S "Yes" or "Yes ma'am"

function : monitors

outcore : knowledge of who has done work - carry forward

Subgoal 1B - Correct work. Time .—- 165 seconds.

action: T calls out problem, name
reminds them to check . - ; -
S individual answers : : - R
function : paces, 1nformat1on about
individual students, keep

attention

outcomes  : student who missed problems
noted and carried forward
Subgoal 1C - Who had them all right? Time —~ 5 seconds.
action: T "All right?" ,
S raise hands 2

function : monitors, information

Conciusion Cue: *Look at the board

Figure 8. Second Expert Homework
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